MODEL 23 


Appendix A 


Instruction Timings 


Instruction timings for the Model 23 are listed in Tables A-1 through A-S. 


NOTE: Processor timings ean vary + 20%. 


TABLE A-1. MODEL 23 INSTRUCTION AND OPERAND FETCH TIMES 


Op Codes/Fetch Times (us) 


Word Operand | Byte (LDH, LLH, CMH, Bit (LB, LBF, LBC, 

Addressing Forms | Instructions ORH, XOH, ANH) | Byte (STH, CLH) LBS, LBT) 

B, IMO, ae 

1B, Bt 3.5 45 3.0 40 

B+X 4.0 60 4.5 7.5/8.0 

IMA, P+D. 2 z 

BID 45 55 4.0 50 

IMA+X, z g 

BHIX 45 65 5.0 8.0/8.5 

BtXt 5.0 6.5 5.0 8.0/8.5 

R Register 40 2:5 .0/8.5 

B Register 3.0 id S BS 


NOTE: Add I ys if indirect addressing 
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TABLE A-2. MODEL 23 EXECUTION TIMES 


Address Syllable Times (us) 


R Register 
Op Codes B Register MAS 
INC, DEC, NEG. CPL, CL 1 Ls 
STR, STB, STS, SWR 
CLI, SWB I 2 
STM 2 
CAD 1/15 15 
LBS, LBT. LBF, LBC, STH 1s z 
IMP, LNJ < 1 
LAB & 0s 
CMB, LDB, CMN 0.5 I 
ENT 2 
ADD, SUB, LDR, LDH, OR 
XOR, AND, ORI. XOH, ANH 0.5 
CMH, CMR, CMZ, LB 
LLH O.s/l 
MIM 4 


LEV. SAVE, RSTR, MUL 
DIV, LDI, SDI. 1OH 
10, 1OLD 


Not Available 


TABLE A-3. MODEL 23 R-BRANCH, |-BRANCH EXECUTION TIMES (INCLUDES FETCH) 


Test Result 


Tastruction Times (1s) 


Branch Unsuecessful 


Branch Successful 


= 


5 
5 


TABLE A-4. MODEL 23 SHIFT INSTRI 


UCTION TIMES (INCLUDES FETCH) 


Op Codes Instruction Times (ys) 
SCL, SOR, SAR, SCR 2.5 +0.5d 
SOL 3.0+0.5d 
SAL, DOR<16, 
DOL<16, 3.5 + 0:5d 
DAR<16 
DCL, DAL 16, DCR 4.0+05d 
DOR216 4.5+05d 
DOL216, DAR>16 5.0+05d 
DALAI6 5.5 + 0.5d 


NOTE: d= shift distance: 1 <d <15 
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(INCLUDES FETCH) 


TABLE A-5, MODEL 23 SHORT VALUE IMMEDIATE INSTRUCTION TIMINGS 


Op Codes Instruction Times (us) 
LDV, CMV, ADV Positive operand Negative operand 
2.5 3.0 
MLV L Not available 
MODEL 33 


Instruction timings for the Model 33 are listed in Tables A-6 through A-10. 


NOTE: Processor timings can vary +20' 


TABLE A-6. MODEL 33 INSTRUCTION AND OPERAND FETCH TIMES 


eee 
Fin 
Oe | exec 
fee 
Be mete: | SES | on acu, A080 ag | sea 
Addresing Forme | NEG, LEV MTM | ENT,LAB + Opeand | _—Operind smaa | uc18s. tet | ADV,MLV 
x 2 7 401 | 32 277 an ‘Total Fetch: 
age | ae] 8 a 
ee 
leg) en aa ones 
BIMO 297 182 3.06 ar 1.82 27 AD 
Bext 3.06 uu 304 335 240 422 
If inditect add 1.24 ys to time shown. 
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TABLE A-7. MODEL 33 EXECUTION TIMES 


Address Syllable Times (4s) 

Op Codes 7 one Any Other 
INC, DEC, NEG, CPL, CL, STR, STB, STS 0.58 1.16 
CLH, STH 1.16 1.16 
STM 0.87 1.45 
SWR, SWB 1.16 174 
CAD 0.58/0.87 0.58/1.45 
LBS (J[B] = 1), LBT 1.16 | 1.74/3.07 
LBS (1[B] = 0), LBF, LBC 14s 2.03/3.36 
IMP, ENT - 0.58 
LNJ - 0.29 
LAB - 0,0 
ADD, SUB 0.38 
LDR, LBD, LDH, OR, XOR, AND, ORH, XOH, ANH 0.29 
CMR, CMB, CMH 0.38/0.67 
cmv 1.91/2.20 
MZ 0.67/0.96 
LEV 4.60/88.20 
SAVE 13.21/22.71 
RSTR 12.63/34.30 
MT™M 1.74 
MUL (# #7) 11.20 
MUL (#=7) 10.73 
MLV4 (# #7) 12.73 
MLV4 (#=7) 12.26 
DIV (# #7) 13.22/14.56 
DIV (#=7) 13.22/14.27 
LLH 0.58 
LB 0.87 
ADV# 1.91 
Lpv* 1.82 
CMN 
LDI 
an Not Available 
10H 
LEV 


*Total Fetch & Execution Time 
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TABLE A-8. MODEL 33 SHIFT AND GENERIC INSTRUCTION TIMES (INCLUDES FETCH) 


Shift Instruction Times (us) 
SOL 1.53 + 0,294 
SAL 1,82/2.11 + 0.294 
SCL 1.53 + 0.29d 
DCL 1.82 + 0.294 : i 
DOL <i6 sg 20d (See Notes 1 and 2) 
DOL > 16 2.11 + 0.294 
DAL<16 1.82/2.11 + 0.296 
DAL > 16 2.11/2.69 + 0.294 
SOR 1.53 + 0.294 
SAR 1.53 + 0.294 
SCR 1.53 +0.29d 
DCR 1.82 + 0.294 
DOR < 16 1.82 + 0.294 
DOR > 16 2.11 +0.294 
DAR <16 1.82 + 0.294 
DAR > 16 2.11 +0.29d 
Generic Instruction Times (us) 
— 
HLT 211 
MCL, BRK 16.75/17.07 
RIT 11.85 
RTCN, RTCF 211 
WDIN, WDTF au 


NOTES: 1. d =shift distance, 1 <d 
2. These are times for procedural shifts. For nonprocedural shifts (4 = 0) 
add 0.96 ps to the above times 


TABLE 4-9. MODEL 33 R-BRANCH, I-BRANCH EXECUTION TIMES (INCLUDES FETCH) 


Test Success and Successful (us) 
ddressing Mode 
d#0,1 d=0 d=1 
Op Code Unsuccessful (us) (+d) (IMA) (P+D) 
BLZ, BGEZ. BEZ. 1.82 2.40/2.69 3.35 3.35 
BNEZ, BGZ, BLEZ, min/max 
BEVN, BODD, BINC, 
BDEC 
B, NOP, BAL, BAGE. BE. 1.53 2.11/2.40 3.06 3.06 
BNE, BAG, BALE, BOV, 
BNOV, BL, BGE. BG, BLE, 
BSU, BSE, BCT. BCF, BBT, 
BBF, BIOT, BIOF 
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TABLE 4-10. MODEL 33 1/0 INSTRUCTION TIMES. 


1/0 Instruction Times (us) 
10 
Address Syllable Form Input Output 1OLD 
IMA®,P + D4, B + D4 10.60 10.94 15.18 
IMA + X* 11,18 11,52 16.34 
B*, IMO 8.70 9.04 12.33 
B+x? | 9.28 9.62 13.49 
4B, Bt | 9.28 9.62 13.20 
B+tX,B+ Xt 9.86 | 10.20 14.36 
VtD 13.66 | 14.00 19.77 
RA 6.22 5.93 8.32 


If indisect in any address syllable, add 1.24 ps for each indirection. 


MODELS 43 AND 47 


Instruction timings for the Models 43 and 47 are listed in Tables A-I1 through A-I4 
The times given are for register addressing (SAF mode) utilizing a double-fetch EDAC 
memory. The minimum times are for the case where the instruction pre-fetch buffers are 
filled prior to attempting to execute the instruction. The maximum times involve empty 
pre-fetch buffers. The typical times are a statistical average — due to the nature of the 43/47, 
the instruction times may vary since the pre-fetch buffers may be full, empty, or half-full. 
The times do not take into account self-generated conflicts such as memory busy. Processor 
timing can vary +20%. 


TABLE A-11. MODELS 43 and 47 INSTRUCTION TIMINGS 


Instructions Times (us) 

Mnemonic Description Minimum Maximum Typical Notes 
ACQ Acquire Stack Space N/A 
ADD Add 10 Reg 79 1.47 1.01 
ADV Add Value to R Reg 79 147 LOL 
AID Add Integer Double 1.16 1.84 1,38 
AND And with R Reg 66 1.34 88 
ANH And Half-word 89 1ST 1 
ASD Activate Segment Deseriptor N/A 
B (See separate listing for all 

Branch Instructions) 
CAD Carry Add 66 1.34 88 
er Clear Memory 89 1.57 il 
CLH Clear Memory Half-word 142 2.10 1.64 
CMB Compare B Reg 1.07 1.75 1.29 
CMH Compare Half-word 132 2.00 1.54 
CMN Compare with Null 89 157 11 
CMR, Compare R Reg 1.05 1.73 1.27 
CMV Compare with Value 1.05 1.73 1.27 
CMZ Compare with Zero 1,30 1.98 1.52 
CPL Complement 89 137 1 
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TABLE A-L1 (CONT). MODELS 43 AND 47 INSTRUCTION TIMINGS 


Instructions Time (us) 
Mnemonic Description Minimum Maximum Typical Notes 
Dal DBL Shift Left 724.16d 14t.16d 944.160 12.3 
DAR DBL Shift Right 724.164 14t.l6d 4+. 16d 1.23 
DCL DBL Shift Closed Left 68+ 1364.24 904.24 4 
DCR DBL. Shift Closed Right 684.26 13.6+.2d 90+.2a 4 
DEC Decrement 89 1.87 1 
DIV Divide 11.81/11.96 12.49/12.64 12.03/12.16 7 
DOL DBL Shift Open Left -184.16d 844.16d 4+ Lod 5.6 
DOR DBL Shift Open Right AS84.16d W84+.16d At lod 5.6 
DOA Dequeue on Address NiA 
poll Dequeue on Head NIA 
ENT Enter NA 
HLT Halt NiA 
INC Increment 89 157 Lu 
10 Input/Output N/A 
10H Input/Output Halfword NiA 
IOLD —_ Input/Output Load NiA 
JMP Jump 1.53 221 1.75 
LAB Load EA into B Reg N/A 
LB Load Bit 1.32 
LBC Load Bit and Complement | 1.83 
LBP Load Bit and Set False 1.86 
LBS Load Bit and Swap 1.73 
LBT Load Bit and Set True 1.64 
LDB Load B Reg 66 
LDH Load Half-word 89 
LDI Load Double-word Integer } 1.09 
LDR Load R Reg 66 i 
LpT Load Stack Register NUA 
Lbv Load Value 66 134 BB 
LEV Level Change NiA 
LL Load Logical Haliword ) 187 ima 
LJ Load and Jump LS 2.21 1.75 9 
MCL Monitor Call NIA 
MLV Multiply By Value 7.85/7.96/7.28] — 8.53/8.64/7.96 | 8.07/8.18/7.50] 8 
MMM Memory to Memory Move | 4.28+.67n 4.16+.67n 4.8+6.7n 
MT™M Modify M Reg 
MUL Multiply 7.86/7.29 8.54/7.97 8.08/7.51 z; 
NEG Negate 89 1,57 Lil 
NOP No Operation AS 113 7 
OR OR with R Reg 66 134 58 
ORI OR Half-word 92 1.60 Lid 
QOH Queue on Head NiA 
QoT Queue on Tail NiA 
RLO Relinquish Stack Space NIA 
RSTR Restore Context 10.7#1.2d 1125#1.2d 10.9+1.2d 
RTCF Real-Time Clock Off 
RTCN Real-Time Clock On 
RTT Reuurn From Trap 
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TABLE A-11 (CONT). MODELS 43 AND 47 INSTRUCTION TIMINGS 


Instructions Times (us) 
Mnemonic Description Minimum Maximum Typical Notes 
SAL SGL Shilt Left 72+. 16d 144.160 94+. 1 6d 34 
SAR SGL Shift Right 72+. 16d 144.16d 94+.16d 34 
SAVE Save Context 104+4n 11.08+.4n 10.6+4n 
SCL SGL Shift Closed Left S180 1.184.184 72+.18d 4 
SCR SGL Shift Closed Right S#18d 1.184+.18d 72+.18d 4 
sp] Store Double-word Integer | 1.32 20 Ls4 
sID Subtract Integer Double 1.16 1.84 | 138 
SOL. SGL Shifi Open Leit S+.18d 1.1S+.18d 724.18d 4 
SOR SGL Shilt Open Right S+.18d 1.18+.18d 7T2+.18d 4 
SRM Store Reg Masked 1.05 1.73 1:27 
STB Store B Reg 89 1.57 Ll 
STH Store Half-word 142 2.10 Led 
SIM Store M Reg 1.12 1.80 1.34 
STR Store R Reg 89 1.57 LAL 
STS Store S Reg 89 157 Ll 
SIT Store Stack Register NIA 
suB Subtract Re) 147 1.01 
SWB Swup B Reg Had 1.80 1.34 
SWR Swap R Reg 12 1.80 134 
VLD Validate N/A 
WDTF — Watchdog Timer Off N/A 
WDTN Watchdog Timer On N/A 
XOH Exclusive OR Haif-word 89 1 eel 
XOR Exclusive OR 66 1.34 58 
NOTES: 1, Numbers given are for 1 <d <15. Ford > 15 use 


For non-procedural shifts add 84 us. 
3. For overflow conditions add .3 ps. 
4, For non-procednral shifts add .64 pis. 
5, Numbers given are for |< d < 15. Ford > 15 use 1.0+.16 (d - 16). 
6, For non-procedural shifts add .8 us. 
7, Numbers are given in the order of single precision/double prec 
8, Numbers are given in the order of single precision-no overflow/single precision-overflow/ 
double precision 
9, Another minimum address form for the instruction was used since register addressing is not 
applicable to the instruction 
NJA= Timings not available 
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The times in Table 


A-11 are (where applicable) for data contained in reg 


ters; for the 


JMP and LNG instructions, they are for the simplest uddressing modes. For other addressing 
modes including memory accessing where applicable, additional time is required. The times 
given below, in microseconds, should be added as necessary 


TABLE A-12. MODELS 43 AND 47 INSTRUCTION TIMINGS BY ADDRESS 
SYLLABLE FORM 


alae Instruction Times (jis) 
Syllable AID, SID, CPL, NEG, LBC, LBF, Al | all 
Form? LDI spt |1ve, pec | sws, swe [LB | LBs, LBT | op, LN3 | Stores! | Others 
TMA, B.IMO | 2.46 o74 [1.19 117 068 | 1.19 0.00 0.19% | 098 
pep, 24D, | 5 7 é c 
wee 2.64 a92 | 1.37 135 86 | 1.37 0.18 037 | 1.16 
B+X, IMA+X | 2.96 1.42 [1.53 1.51 1.82 | 2.33 0.34 0.53 1.329 
BHx, BHXt | 3.16 1.62 | 1.73 171 2.02 | 2.53 0.54 073 | 1524 
add 0.98 ys for indirect addressing. 
‘Except SDI: see SDI column. 
“Subtract 0.16 ys for STH. 
|Add 0.16 ys for all halfword instructions (ANH, CLH, etc.) 
TABLE A-13. MODELS 43 AND 47 BRANCH TIMINGS 
| Times (118) 
| Unsuccessful Successful 
Op Code | Maximum | Typical | Minimum | Maximum | Typical 
BDEC. BFVN, BEZ, BGEZ, 153 76 81 Tl 97 
BGZ, BINC, BLEZ, BLZ, 
BNEZ, BODD 
B. BAG, BAGE, BAL, BALE, | 49 137 62 67 155 80 
BBF, BBT, BCF, BCT, BE, 
BG, BCE, BIO, BIOT, BL, 
BLE, BNE, BNOV. BOV, BSE, 
BSL 
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TABLE 4-14. MODELS 43 AND 47 SCIENTIFIC INSTRUCTION TIMINGS, 


SIP Available 


Overall Models 43, 

Instruction Instruction Instr, Time and 47 Time Time SIP/CP 

Mnemonic Address Format (us) (us) (us) (for overlap) 

SML SAp op SAp, 8.15 2.03 6.52 1.63/6.12 
SAg op SAg 11.45 2.03 9.82 1.63/9.42 
Rop SA 8.60 25 6.97 1.63/6.01 
RR op SA 12.40 195 10. 1.63/9.45 
Mp op SA 10.04 3.66 8.21 183/638 
Mg op SAQ 14.57 12.74 83/1091 

SDV SAD op SAy FAT 4.54 1.63/5.14 
SAg op SAQ 14, 12.89 1.63/12.49 
Rop SA 5.99 1.63/5.03 
RR op SA 13.84 1,63/12.52 
Mp op SAy 7.23 1,83/5.40 
Mg ep Sag 15.81 1,83/13.98 

SCM SAp op SAD 327. 1.64 1.63/1.24 
SAQ op SAQ af 1.64 1.63/1.24 
Rop SA 1.63/1.13 
RRopSA 1.63/1.27 
Mp op SAp 5.16 1,83/1.50 
Mo op SAQ 639 1.83/2.73 

scZD 

SCZO 

SNGD 

SNQD 

SB Branch on $35 3.23 0.95 
Indicator 

SB— Branch on S24 323 0.95 1,63/0.0 
Accumulator 

SLD SAp op SA 2.28 2.03 0.65 1.63/0.25 
SAQ op SAg 2.28 2.03 0.65 1.63! 
RopSA 2.73 5 10 1.63/0.14 
RR op SA F22 1.60 1.63/0.28 
Mp, op SAp 2.34 1.83/0.51 
Mg op SAg 3.66 4.17 1,83/2.34 

SST SAp op SAn 2.02. 0.65 1.63/0.40 
SAg ap SAg 2.03 0.65 1.63/0.04 
SA opR 1.10 1.63/0.0 
SA op RR 1.60 1,63/0.0 
SAp Op Mp 443 3.66 2.60 1,83/0. 
SAQ op Mg 373 3.66 3.90 1,.83/2.07 
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TABLE A-14 (CONT). MODELS 43 AND 47 SCIENTIFIC INSTRUCTION TIMINGS 


Overall Models 43 sip | Available 

Instruction Instruction Instr. Time and 47 Time Time SIP/CP 

Mnemonic Address Format (us) (us) . (us) (for overlap) 

ssw SAp op SAD, 2.03 £15 1.63/0.75 
SAg op SAg 2.03 LAS 1.63/0.75 
Roop SA 3.79 1.60 | 1.63/0.0 
RR op SA 4.55 4.55 2.10 1.63/0.0 
Mp op SAp 6.67 3.66 484 
Mg op SAQ 9.20 3.66 7a 

SAD SAp oP SAH 35 2.03 2.12 1.63/1.72 

SSB SAQ op Sag 3:57 2.03 1,94 1.63/1.54 
Rop SA 4.20 2.59 357 1.63/1.61 
RR op SA 4.52 2.95 2:89: 1.63/1.57 
Mp oP SAn 3.64 3.66 3.81 1.83/1.98 
Mo op SAQ 6.69 3.66 486 1,83/3.03 

op Operation; e.g., SLD (Scientific Load) 

SAp — Scientific Accumulator (Double-werd length) 

SAg — Scientific Accunmulator (Quadruple-word length) 

SA” — Scientific Accumulator (Double- or quadruple-word length) 

M Main Memory Location (Double-word length) 

Mg — Mein Memory, Location (Quadruple-word length) 

R Central Processor Register (Single integer length) 


RR Central Processor Registers (Double integer length) 


MODELS 53 and 57 


Approximate instruction timings for the Models $3 and $7 can be derived from the tables 
for the Model 43 und 47 (ie., Tables A-L1 and A-12) by calculating a 30% reduction. 
Table A-15 lists the timings for the Model $7 CIP. which may be used as a guideline for cal- 
culating the timing of Model 57 programs using the CIP. The times given in Table A-I5 are 
for P+D addressing (SAF mode) utilizing a double-fetch EDAC memory. The times listed are 
typical; due to the nature of the Model 57 the instruction times may vary since the pre- 
fetch buffers may be full, empty, or half full. The times do not consider self-generated con- 
flicts such us memory bu: 


NOTE: Processor timing can vary +20%. 
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TABLE A-15. MODEL 57 CIP INSTRUCTION TIMINGS 


Instruction 


Overall Instruction 


Mnemonic Description Time (is) (Notes 1 and 2) Comments 
ACM Alphanumeric Compare 11 +Wi + W2 
ALR Alphanumeric Move IL +n Note 4 
AME Alphanumeric Move and Edit 20 + MOP times 
All Branch Instructions 1.5 —No Branch 
2.0 — Branch 
CBD Convert Binary to Decimal 27+ Wl + W2 
CDB Convert Decimal to Binary 19+ 2WI+W2 
DAD Decimal Add 144 Wr +2W2 Note 3 
DCM Decimal Compare 154+ WL+W2 Note 3 
DDV Decimal Divide Notes 3 and 7 
DMC Decimal Move and Convert 16+ WL + W244 
DME Decimal Move and Edit 22+T + MOP times 
DML, Decimal Multiply Note 6 
DSB Decimal Subtract 144 W1 + 2W2 
DSH Decimal Shift 21+ 2W1 + (.2 X No. of Shilts) 
MAT Alphanumeric Move & Translate 1} + 3n Note 4 
SRH Alphanumeric Search 20 + WI + (4 X No. of Compares) 
VRE Alphanumeric Verity 20 + (3.6 X No. of Compares) 
TABLE A-I6. MODEL 57 CIP MICRO OPERATION TIMINGS 
Micro Operation (MOP) 
Mnemonic Description Time (118) (Note 5) Comments 
CHT Change Table 1 
ENF End Floating Suppression 2 
IGN Ipnore Source Character 3 
INSA Insert Asterisk on Suppress 5 
INSB Insert Blank on Suppress 5 
INSM Insert Table Entry 1 Multiple 7+ 4n 
INSN Insert on Negative 5 
INSP Insert on Positive 5 
MFLC Move with oat Currency Insertion 13+1.1n 
MFLS Move with Float Sign Insertion 13+ 1.1n 
MYC Move Source Character 8+15n 
MVZA Move with Zero Suppression 134.dn 
MVZB Move with Zero Suppression 1341.10 
SEF Set Edit Flags 25 
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NOTES: 


hk 


6. 


WI = Ue number of words in [ield described by Data Description | (DDi). 


W2= the number of wards in field described by DD2. 


For string decimal, alphanumeric and binary data, the number of digits divided by two equals the 


number of words. For packed decimal data, divide by four. 
i= the number of characters (digits) actually moved 
but not moved by any MOPs in a DME or AME instruction. 


_ Values shown are for P&D addressing mode and in-line description. For other modes. add the follow- 
ing vil 


BID Oms 

B4D+R — 1.9 us 

PHD#R 2.0 ps 

IMO — 0 us except if DD2 is IMO, then add | as 
Indirect addressing — 2.0 us 

Remote descriptions — 1.6 ys 

Register (L=0) - 0.5 ps 


. Values shown for decimal instructions are for unsigned data. For signed data add 


T = the number of words in DDI 


Trailing overpunch — 1.0 us 

Leading separate signs — 1.0 us 

Truiling separate signs — 1.0 us 
Values shown are for no-fill case. For fill case add an additional 3 + 0.3n ys where n= of ATOMS 
filled 
If MOP sets flags which cause post-edit/editing thew add additionally: 


0.7 x fw for force-fill with zero 
2.2 x Fw for force-fill with ast 


isk 

where fv = number of words in field. 
_ Instruction is data-sensitive, To compute tires, use the following formula: 
(MIER) (MAND) + (MAND) (MIER) 


1=26+W1+2W2+ 


Wi = Number of words in DDI 
W2 = Number of words in DD2 
=MIER summation of digits in multiplier 


MAND = Number of significant digits ia multiplicand 
MIER = Number of digits in multiplier 


Example 
10 digits (QODDO00001) x 10 digits (all 9s) 
Wi 5 
W2 = 5 
ZMIER = 90 
MAND = | 
MIER = 10 


Using formula: 


pe ageseagj+ CUM* MUD 


t= 9lus 
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NOTES (Cont.) 
7. Instruction is data sensitive. To compute time use the following statements: 


5 . 
teartwitowr+ by sce aa )+2(Nq-1)+ 2 +W3 


W1 = Number of words in field described by DD1 
W2 = Number of words in field described by DD2 
W3 = Number of words in field described by DD3 
LZ1 = Number of leading zeros in dividend 

LZ2 = Number of leading zeros in divisor 
Eq = Summation of digits in quotient 

LDV = Number of significant digits in divisor 
N, = Number of quotient digits 
D3 = Number of digits in DD3 

Example: 
10 digits (all 9s) divided by 10 digits (all 2s), quotient is 31 digits 


o 10 Lo 
tz t4Qt 7 )+20-Dt q tls 


TABLE A-17, EXAMPLES OF MODEL $7 CIP INSTRUCTION TIMINGS 


Mnemonic DDI DD2 DD3 Instruction Time (ys) 
ACM 31 Characters 31 Characters 43 
ALR Characters 37 (Fill) 
AME 31 Digits INSM — 16 Chars. | 63 
MVC — 15 Chars. 
CBD 2 Binary Nos. 10 Digits 33 
CDB 10 Digits 2 Binary Nos, 30 
DAD 31 Digits 62 
DCM 3 31 Digits 4] 
DDV 10 Digits 10 Digits 31 Digits 81 (See DDV example) 
DMC 31 Digits 31 Digits 56 
DME 31 Digits 31 Digits INSM ~- 16 Digits 74 
MVC — 15 Digits 
DML 10 Digits 10 Digits 89 (See DML example) 
DSB 31 Digits 31 Digits 62. 
DSH 31 Digits Shift 10 Digits 35 
MAT 31 Characters 31 Characters 110 (No Fill) 
SRH 1 Character 31 Characters 145 (Not Equal) 
VRE 1 Character 31 Characters 132 (All Equal) 
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Appendix B 
Address Syllable Reference Table 


The single and double operand instructions generate address references through a field 
called the Address Syllable (AS). The format of the address syllable is as follows: 


9 It 12 13 15 


m @ n ] 
where 


m = address modifier 
@ = indirect addressing bit 
n = register number (value between 0 and 7, inclusive) 


Table B-l is a representation of the complete address syllable. An explanation of the 
mnemonics for the various address forms available appears at the bottom. 


ADDRESS SYLLABLE 


REFERENCE TABLE B-1 een 


TABLE B-1. ADDRESS SYLLABLE REFERENCE TABLE 
n>0 
m @ @€=0 
0 IMA Bn *Bn 
i IMAtD1 *Ma+D1 | BotDI *BneD1 
2 IMA+D2_[ *IMA+D2 | Bn+D2 *Bn+D2 
3 IM wo | “IMA+D3 | Bn+D3 *Bn+D3 
4 P+DSP *(P+DSP) | Bn+DsP #(Bn+DSP) 
5 RPU RFU Bn register n=l, 2,0r3 n=5. 6,017 
or Bn Bont) 
Da register +IDL +DIt 
6 RFU RFU +Bn n=1,2.0r3 RFU n=5,6, or 7 
Bo Bin) 
+.D2 n=4 +D2t 
7 IMO IV+DSP Bn? n=l, 2,0r3 n=5, 6,017 
Bn B(n-4) 
+1D3 +D3t 


DSP 16-bit signed displacement that follows the instruction 

* Indirect operator (F@) 

+D Specifies indexing 

t Autoncrement (B7 or D? indicates post-incrementation) 
4 Auto-decrement (1B or {D indicates pre-decrementation) 
IMA Immediate Address 

IMO Immediate Operand 


Iv Interrupt Vector 
B Base register 

D Operand register 
P 


Program counter; for the purpose of P relative uddressing. P points to the word containing the 


displacement 
O Logical binding 
+ Addition operator 


ADDRESS SYLLABLE 
REFERENCE TABLE 


ccvl 


Appendix C 


Hardware Dedicated Memory Locations 


SAF Lar 
Memory Hardware Memory 
Location Nomene! Location” Contents 
2000 — Entry to Power Falure Restart Roti 
= Poni to Next Aulatte TSAs 
co — RTC ita Van 
7 = WOT Currant Value 
core — Marary Error Count 
020 
ey — Insert Love Act 
ae Lvl Act as 
020 « 
Aenea Ent 
0089 Renee oe future use (RFU) 
ost wat 042 = SIP mi LT Fat 
082 wae cou ~ nopartive cP 
06a Tw cose 2 
cose were cose - 
0068 we cosa = 
nse Twas cose = 
087 ieee core = mre Divide by Zoro 
cose Teen 030 ~ array or Mpa Ero seen 
wsiPor cir 
0089 082 
cose cose 
ose ose — Scenic rogram Eroe 
oso cose — ScinicExoanant Undeton* 
oe cose ~ aru 
cose ose = Urcoeetbi Memory or 
coro wee 000 — Progam Ber 
cor 08 Unautorinnd Reference Protcind 
‘aumory (wrt options preven! 
073 086 — rveene Vilnion 
0076 one = 
oor 0070 - 
corn 007 = 
core 0078 
oor 007 Monitor Ca 19 
oa 082 
coat ies 0c 
03 ves wore 
oF BHU oF — Rater fr haronare ue (RM 


a 


“HAI UAE addrono n acore aconiid in two MOY wre 


NOTE. The Modes 29 and 23.89 not vs TWATE—TW 8 
Figure C-1. Hardware Dedicated Memory Locations 


HARDWARE-DEDICATED 
MEMORY LOCATIONS C-l cc71 


